Urinary tract infections (UTIs) are serious health problem affecting 150 million people globally in each year.\[[@ref1][@ref2]\] They are the second most common types of infection in humans accounting for 8.3 million doctor\'s visit annually in USA.\[[@ref3][@ref4]\] They are the most common bacterial infection in patients of all ages with high risk in young women resulting in significant morbidity and health care costs.\[[@ref5][@ref6]\]

The common pathogens of UTIs include enteric Gram-negative bacteria with *Escherichia coli* being the most predominant, coagulase negative *Staphylococcus saprophyticus* accounting for 10--20% while *Proteus mirabilis*, *Klebsiella* and *Enterococcus* account for less than 5%.\[[@ref1][@ref7]\] However, recent studies have reported the increasing prevalence of *Staphylococcus aureus* in UTIs.\[[@ref8]--[@ref10]\]

*S. aureus* is an opportunistic pathogen affecting both immune competent and immunocompromised individuals, frequently resulting in high morbidity and with complications, which constitute problem to health care institutions.\[[@ref11]\] This bacterium has been reported by several studies as the causative organism of wide variety of diseases of supporative infections such as boil, wound infection, pustule, subcutaneous and sub-mucosa abscesses, osteomyelitis, mastitis, impetigo, septicemia, meningitis, bronchopneumonia, food poisoning, a common cause of vomiting and diarrhea, and UTIs. It is also the most common cause of infections in hospitals with high prevalence among new-born babies, surgical patients, malnourished persons, patients with diabetes and chronic diseases.\[[@ref12]--[@ref15]\]

*S. aureus* is known to be notorious in the acquisition of resistance to new drugs and continues to defy attempts at medical control. The resistance of *S. aureus* isolates to commonly used antibiotics in different parts of the world has been widely reported.\[[@ref9][@ref16]--[@ref19]\] The prevalence of multi-drug methicillin-resistant *S. aureus* (MRSA) with very limited treatment choice is also on the increase.\[[@ref20]--[@ref22]\] Many strains of *S. aureus* carry a wide variety of multi-drug resistant genes on plasmids which aid the spread of resistance even among different species.\[[@ref23]\]

In most UTIs cases in Nigeria, symptomatic patients usually indulged in indiscriminate usage of antibiotics before consulting the physicians when they could no longer control the symptomatic situations. The physicians on the other hand usually treat the patients with wide broad spectrum antibiotics without any microbiological investigations.\[[@ref3][@ref10]\] These widespread indiscriminate use and inappropriate prescription of antibiotics in the treatment of UTIs are significant contributing factors to the emergence and spread of bacterial resistance to the commonly used antimicrobial agents.\[[@ref24]\] The situation is worsening with the high prevalence of fake and substandard antimicrobial agents in Nigeria markets.\[[@ref25][@ref26]\]

This changing spectrum of microorganisms involved in UTIs necessitates the need for continuous and regular antimicrobial resistance surveillance in these organisms in order to guide empirical therapy in UTIs. Most studies on UTIs have concentrated on the antimicrobial resistance profile of Gram-negative enterobacteria especially *E. coli* which is known to be the most prevalent UTIs causative organism while the resistance profile of isolated Gram-positive organisms such as *S. aureus* were left undone despite the increasing prevalent rate of this organism in UTIs and its role in antibiotic resistance. Thus, we report the antimicrobial resistance profile of *S. aureus* strains from patients with UTI in Yenagoa, South-South, Nigeria.

Materials and Methods {#sec1-1}
=====================

Study population {#sec2-1}
----------------

The patients who reported at the out-patient departments of Federal Medical Center and Gloryland Medical Center, Yenagoa, between February 2010 and June 2010 (5 months) for complaints of symptoms associated with UTIs were recruited into this study. Federal Medical Center, Yenagoa, is the only federal government health institution in Bayelsa state. It is a 500-bed hospital that is meeting the health needs of the people of Bayelsa state and its environs. Gloryland Medical Center is the major private hospital in Yenagoa, Bayelsa state. The ethical committees of the participating institutions gave written approvals before the commencement of the study. Mid-stream urine specimens were collected from each of the patients into sterile bottles, stored in iced packed containers, and immediately transferred to the laboratory for culture. Demographic data such as age and sex of each of the patients who gave informed consent were obtained excluding their names and addresses in order to protect their confidentiality.

Bacteriology {#sec2-2}
------------

Each freshly void midstream urine sample was inoculated in duplicates onto sterilized MacConkey agar (Oxoids, UK) and Mannitol salt agar (Oxoids, UK) plates with a calibrated sterile loop and streaked for discrete colonies. The plates were incubated at 35°C for 24--48 h and the characteristic colonies on the agar plates were identified using standard established microbiological methods, which include colonial morphology, Gram\'s stain reaction, and biochemical characteristics. The isolates that were Gram-positive grape-like clustered cocci, positive to catalase test, slide coagulase test with human plasma and DNase test were defined as *S. aureus*.\[[@ref14]\]

Antimicrobial susceptibility testing {#sec2-3}
------------------------------------

The antimicrobial susceptibility test was carried out with 11 antibiotic discs from Oxoid, UK, using the modified Kirby-Bauer disc diffusion technique.\[[@ref14]\] The standard suspension of each isolate that matched 0.5 McFarland standard was used to swab the surface of an over dried Mueller Hinton (Oxoid, UK) agar plate and the following discs were placed on the plates (in duplicates) after 20 min of inoculation: ampicillin 10 μg, augmentin 30 μg, chloramphenicol 30 μg, cefuroxime 30 μg, cefoxitin 30 μg (for detection of MRSA),\[[@ref27]\] nitrofurantion 300 μg, gentamicin 10 μg, ciprofloxacin 5 μg, ofloxacin 5 μg, co-trimoxazole 25 μg, and tetracycline 30 μg. The plates containing the discs were allowed to stand for at least 30 min before incubated at 35°C for 24 h. The diameter of the zone of inhibition produced by each antibiotic disc was measured and interpreted using the CLSI zone diameter interpretative standards.\[[@ref27]\] The minimum inhibitory concentrations (MICs) of vancomycin to each of all the isolates were determined using agar dilution method and those with MICs ≥ 4 μg/ml were defined as vancomycin resistant.\[[@ref27]\] The isolates of *S. aureus* that were resistant to three or more of the nine classes of antimicrobial agent used in this study were defined as having multiple antimicrobial resistances.

Statistical analysis {#sec2-4}
--------------------

Frequencies were obtained and percentages were calculated for study variables. Demographic characteristics were compared with the use of Chi-square and Fisher\'s exact test (two tailed) with the SPSS statistical program (version 15). All reported *P* values are two-sided and a *P*-value of less than or equal to 0.05 is considered to be statistically significant (P ≤ 0.05).

Results {#sec1-2}
=======

Of the 200 urine specimens collected from the two centers of study, only 137 (68.5%) yielded significant growth. The distribution of the common pathogens according to the center is shown in [Table 1](#T1){ref-type="table"}, with *S. aureus* being the second most prevalent pathogen. Also, of the 46 patients from whom *S. aureus* was isolated, 58.7% were female and the predominant age group with the pathogen was 21--40 group in which 61.9% of them were women \[[Table 2](#T2){ref-type="table"}\]. The observed differences in the frequency of isolation in the various age groups were not statistically significant (*P* \> 0.05).

###### 

The distribution of common pathogens from urine samples of patients per center
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###### 

The age and sex distribution of *S. aureus* isolates from UTI patients
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All the *S. aureus* isolates in this study were methicillin (cefoxitin) resistant and they exhibited high resistance to ampicillin, tetracycline, co-trimoxazole, chloramphenicol, gentamicin, augmentin, vancomycin (MICs ≥ 4 μg/ml), and cefuroxime. However, the isolates were 60--67% susceptible to ciprofloxacin, ofloxacin, and nitrofurantoin \[[Figure 1](#F1){ref-type="fig"}\].

![The Antimicrobial resistance profile of *S. aureus* isolates from UTI patients](JPBS-4-226-g003){#F1}

Multi-drug resistance in this study was defined as resistance of an isolate to at least one antimicrobial agent in at least three classes of antimicrobial agents tested.\[[@ref28]\] Forty five (97.8%) of all the isolates were multi-drug resistant \[[Table 3](#T3){ref-type="table"}\]. They were commonly resistant to seven (77.8%) of the nine classes of agents used which were: the penicillin, cephalosporin, chloramphenicol, aminoglycoside, tetracycline, folate inhibitors and the glycopeptide.

###### 

The prevalence of multi-resistance of *S. aureus* isolates from UTI patients
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Discussion {#sec1-3}
==========

UTIs have been reported to be majorly caused by Gram-negative enterobacteria with *E. coli* being the most prevalent.\[[@ref29]--[@ref33]\] However, there is an increasing prevalence of *S. aureus* as a UTIs' etiologic agent with an alarming rate of developing antimicrobial resistance.\[[@ref8][@ref9][@ref34]\]

Our study revealed *S. aureus* as the second most common pathogen of UTIs with a prevalence rate of 33.6% in this environment. This observation supports the findings of Akerele *et al*.\[[@ref13]\] who reported a recovery rate of 35.6% *S. aureus* in Benin-city, Nigeria, and also the findings of Okonko *et al*.\[[@ref35]\] in Ibadan, Nigeria, and Manikandan *et al*.\[[@ref34]\] in India, who reported the organism as the second most prevalent pathogen in UTIs. Thus, these recent findings confirm *S. aureus* as an important etiologic agent in UTIs.

The sex distribution of *S. aureus* in this study showed a higher prevalence among the women (58.7%) than the men which support previous reports.\[[@ref9][@ref30]\] This observation can be explained by the anatomical nature of the women urethra and its proximity to the anus which favor the fecal and skin flora easy access to the urethra. However, the relationship between men and women usually favors the transfer of this organism leading to the increasing level of prevalence among the men.

The UTIs in this study span through all the age groups and the group with the highest risk of *S. aureus* infection was the 21--30 group which constitutes 45.7% of all the patients. This observation supports previous findings\[[@ref8][@ref9]\] and only 13 (61.9%) of this age group were female suggesting that sexually active women are at highest risk of community-acquired UTIs.\[[@ref8][@ref9][@ref36]\]

The susceptibility test results of *S. aureus* in the study showed 100% resistance to ampicillin and cefoxitin (a measure of methicillin resistance), 97.8% to tetracycline and 80.4% to chloramphenicol and co-trimoxazole. Thus, indicating that all the *S. aureus* isolates involved in this UTIs were methicillin-resistant *S. aureus* (MRSA) and they showed very high resistance to commonly used antibiotics. This observation has been widely reported in most MRSA infections\[[@ref18][@ref21][@ref37][@ref38]\] and other *S. aureus* infections.\[[@ref9][@ref39]--[@ref41]\] The organism\'s increasing rate of resistance to these agents might be due to the uncontrollable availability of the agents in sub-therapeutic quantity at every drug vendors in this environment which usually leads to their frequent and indiscriminate use in UTIs.\[[@ref42]\] Hence, the use of these agents in the empiric treatment of UTIs is useless and should be discouraged.

The high resistance of this organism to agents such as gentamicin (73.9%), augmentin (69.6%), and vancomycin (69.6%), which were the drugs of choice in the treatment of MRSA infections, is alarming and its limits the drugs of choice in the empiric treatment of UTIs *S. aureus*. This finding is however in contrast to previous findings of Akortha and Ibadin\[[@ref9]\] who reported 17% and 49.8% resistance to augmentin and gentamicin respectively in UTIs *S. aureus* in Benin city, Nigeria. It is however similar to the findings of Olayinka *et al*.\[[@ref37]\] who reported 57.7% resistance in vancomycin in hospital associated *S. aureus* isolates in Zaria, Nigeria. This observed variance in the pattern of the organism\'s resistance might be attributed to the changing nature of the pathogen in the different environmental conditions of the study centers.\[[@ref16][@ref17]\]

However, the UTIs *S. aureus* were observed to be 60-67% susceptible to ofloxacin, ciprofloxacin, and nitrofurantoin which is similar to Akortha and Ibadin\'s\[[@ref9]\] report. The seemingly increasing rate of resistance observed to these agents which in the last decade exert total effectiveness to resistant strains of this organism call for serious health concern in the treatment of *S. aureus* infections. This observation might be due to the high prevalence of fake and substandard antimicrobial agents in Nigeria markets coupled with the increasing rate of indiscriminate use of ciprofloxacin tablets among patients.\[[@ref25][@ref26][@ref43]\]

Our study reports a very high (97.8%) multi-drug resistant *S. aureus* among the UTIs patients in this environment. The isolates were commonly resistant to 7 (77.8%) classes of antimicrobial agents, which are the penicillin, cephalosporin, glycopeptide, chloramphenicol, aminoglycoside, folate inhibitors and tetracycline. Thus, the fluoroquinolones (ciprofloxacin and ofloxacin) and the nitrofurantoins were the only effective agents on most of the UTIs *S. aureus* in this study and therefore, can perhaps be used in the empiric treatment of UTIs.

The results of this study is only limited to two hundred samples in two hospitals in one of the southern states in the country and a national antibiotic resistance surveillance of this organism is recommended for further study.

However, the judicious use of antimicrobial agents coupled with the elimination of substandard pharmaceuticals from our drug markets is pivotal to the control of antimicrobial resistance in our environments. Thus, there is need for the development of antimicrobial policy that will guide the prescription, sale, and use of antibiotics through regular surveillance of resistant organisms in our environments.
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